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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A feed means to contact the sheet loading side loading a sheet, and the maximum top face of 
the sheet loaded into said sheet loading side, and to feed with a sheet, The movable separation slant face 
prepared rotatable between the 1st location and the 2nd location where it is arranged in so that the tip of 
the sheet bundle loaded into said sheet loading side may run, and whenever [ between said sheet loading 
sides / tilt-angle ] differ, Feed equipment characterized by establishing the driving means which rotates 
between said 1 st location and 2nd location for said movable separation slant face. 

[Claim 2] Fixed time amount at the time of fixed time amount at the time of said movable separation slant 
face performing feed actuation by said feed means taking the 1st location, and performing said feed 
actuation, Said driving means performs rotation control so that the time amount except the period of 
operation which changes two locations may take the 2nd location. Feed equipment according to claim 1 
characterized by setting up so that the include angle which said sheet loading side in said 2nd location and 
said movable slant face make may become large rather than the include angle which said sheet loading 
side in said 1 st location and said movable separation slant face make. 

[Claim 3] Feed equipment according to claim 2 characterized by for the include angle which said sheet 
loading side and said movable separation slant face make being an acute angle in said 1 st location, and the 
include angle which said sheet loading side and said movable slant face make in the 2nd location being an 
obtuse angle. 

[Claim 4] Said driving means is feed equipment according to claim 1 characterized by having the cam 
which it is prepared [ cam ] in said movable separation slant face possible [ contact ], and rotates a 
movable separation slant face by rotating. 

[Claim 5] Feed equipment according to claim 1 characterized by preparing the koro supported to revolve 
free [ rotation ] in the near edge distant from said sheet loading side in said movable separation slant face. 
[Claim 6] Feed equipment according to claim 1 characterized by performing actuation which does not 
move said movable separation slant face to the 2nd location in the 1st feed actuation by said feed means, 
and moves said movable separation slant face to the 2nd location from the 1st location in the case of the 
2nd feed actuation. 

[Claim 7] Feed equipment according to claim 1 characterized by controlling so that the timing which said 
feed means starts is late for the timing which said movable separation slant face starts. 
[Claim 8] The feed equipment according to claim 1 characterized by to be in the location where said 
double-feed-prevention member projects from a movable separation means when it has the double-feed- 
prevention member which can appear frequently from said movable separation slant face, it is located in 
the location where said double-feed-prevention member does not project from a movable separation slant 
face when said movable separation slant face is located in said 1st location and said movable separation 
slant face is located in said 2nd location. 

[Claim 9] Feed equipment according to claim 1 characterized by forming the slant-face stopper which 
regulates rotation of said sheet loading side, said movable separation slant face, and this movable 
separation slant face to a medium tray removable on the body of equipment. 

[Claim 10] Feed equipment according to claim 1 characterized by having established said sheet loading 
side in the medium tray removable on the body of equipment, and establishing said movable separation 
slant face in the body of equipment. 

[Claim 1 1] Feed equipment according to claim 1 which said sheet loading side is a field to which 10 
degrees or more inclined to the horizontal plane, and is characterized by the direction which feeds with a 
sheet with said feed means being the direction of facing down to a horizontal plane. 
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[Claim 12] Image formation equipment characterized by having an image formation means to form an 
image in the sheet sent out to said claim 1 thru/or any 1 term of 1 1 from the feed equipment and this feed 
equipment of a publication. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the feed equipment which is used for the image 
formation equipment which forms an image etc. in a sheet and which dissociates one sheet at a time and 
feeds with the loaded web material. 
[0002] 

[Description of the Prior Art] Conventionally, there is a slant-face separation method which performs 
separation which used the slant face in the feed equipment used for image formation equipment etc. The 
feed equipment of this slant-face separation method establishes a slant face in the tip side of the sheet 
currently loaded, a feed roller sends it out in contact with the top sheet, and this sent-out sheet is dashed 
against a slant face, and is separated one sheet at a time. 

[0003] Usually, the feed equipment of this slant-face separation method is used when sending out the 
sheet currently loaded horizontally. However, since reduction of the installation area of image formation 
equipment can be aimed at and equipment can be miniaturized by leaning and arranging the loading side 
of a sheet, it is possible to apply a slant-face separation method to what leaned the loading side of such a 
sheet. 

[0004] Then, the example which applied the slant-face separation method to the feed equipment which 
has leaned and arranged the loading side of a sheet by drawing 14 and drawing 1 5 is explained. In this 
drawing, 101 is a sheet loading side for loading the sheet bundle S, and 102 is the feed roller which held 
to one the gearing which does not illustrate. 103 is the idler gear A which gears with the gearing of the 
feed roller 101, 104 is the idler gear B which gears with the idler gear A103, 105 is a driving shaft and 
106 is a drive gear which is fixed to a driving shaft 105 and gears with the idler gear B. 107 is a feed 
roller arm which holds the feed roller 102 and each idler gears 103 and 104, enabling free rotation, and is 
held free [ rotation ] at the driving shaft 105. 

[0005] It is the separation slant face which 108 supports a sheet and makes the sheet loading side 101 and 
an include angle theta, and 109 is the separation slant face 108 and one, and it is the bottom guide which 
guides the inferior-surface-of-tongue side of the sheet with which it was fed, and 1 10 is an upper guide 
which guides the top-face side of a sheet. 1 1 1 is a conveyance roller which applies the conveyance force 
of advancing the sheet with which it is fed by rotating in the predetermined direction, to a sheet, and 1 12 
is conveyance koro which countered the conveyance roller 1 1 1 and has been arranged and which can be 
rotated. It is the koro electrode holder which held 1 13 for the conveyance koro 1 12, enabling free rotation, 
and was held by the upper guide 1 10 grade, and 1 14 is a conveyance spring which energizes the koro 
electrode holder 1 1 3 and forces the conveyance koro 1 1 2 on the conveyance roller 111. 
[0006] 1 15 is a conveyance guide which guides the inferior-surface-of-tongue side of the sheet from after 
feeding to before fixing. It is the fixing roller which 1 16 is a toner cartridge, 1 17 is a development drum in 
a toner cartridge 1 1 6, 1 1 8 is pressed against the development drum 1 1 7 and rotates, it is the imprint roller 
which imprints the toner image on the development drum 1 17 on a sheet, 1 1 9 is a fixing assembly fixed to 
a sheet in a toner image, 120 is heating apparatus which heats the toner and sheet in a fixing assembly 
1 19, 121 rotates, pushing a sheet against heating apparatus 120, and conveys a sheet. 
[0007] 128 is a scanner which writes in a latent image with laser light etc. on the development drum 1 17, 
129 is the optical bench which is fixing the scanner, and 130 is electric equipment which consists of a 
power source of the whole image formation equipment, a control circuit, etc. The upper delivery guide 
which 122 is the delivery roller pair A which conveys the sheet after fixing, and guides 123 and the sheet 
with which 124 is conveyed by the delivery roller pair A, It is a bottom delivery guide and 125 is the 
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delivery roller B which discharges the sheet guided to the delivery guide 123,124 out of image formation 
equipment. 126 It is the delivery koro which was pressurized towards the delivery roller B125 and which 
can be rotated, and 127 is a paper output tray loading the discharged sheet. 
[0008] Feed actuation of the feed equipment of the above configuration is explained below. 
[0009] The driving shaft 105 has received the drive from the controllable drive which is not illustrated, 
and, as a result, starting of feed actuation and a halt are controlled. In case feeding is started, a driving 
shaft 105 rotates in response to a drive from the drive which is not illustrated. This rotation is transmitted 
to the feed roller 102 through the idler gear B104 and the idler gear A103, and the feed roller 102 begins 
rotation. The feed roller arm 107 which holds the feed roller 102 rotatable at the driving shaft 102 core is 
energized in the energization means which is not illustrated or the direction rotated to the circumference 
of a ****** clock with a self-weight, and is carrying out the pressure welding to the top face of the sheet 
SI located in the most significant of the sheet bundle S by which the feed roller 102 is loaded by this 
energization force on the sheet loading side lightly. 

[0010] Therefore, the feed force Fl by frictional force acts on a sheet SI by rotation initiation of the feed 
roller 102. Although a sheet SI receives reaction force F2 from the separation slant face 108, a sheet SI 
will run by bending a sheet SI according to this reaction force F2 here in the condition of having been 
bent while that tip had run the separation slant-face 108 top. 

[001 1] A sheet SI enters into the nip formed with the conveyance koro 112 which the travelling direction 
was decided with the upper guide 110 and the bottom guide 109, and was energized towards the 
conveyance roller 111 with the conveyance spring 112, and the conveyance roller 111, and is further 
conveyed by rotation of the conveyance roller 111 towards the downstream of the sheet conveyance 
direction. 

[0012] And it is guided to the conveyance guide 115 and sent into the nip of the development drum 117 
and the imprint roller 118. The latent image written in on the development drum 117 with the scanner 128 
is developed within a toner cartridge 1 17, and is imprinted by the sheet with the imprint roller 1 18. A 
sheet is fixed to the toner imprinted by the sheet within the fixing assembly, and the sheet after fixing is 
loaded by delivery roller pair A 122 and the delivery roller B 125 on the paper output tray 127 besides 
image formation equipment. 
[0013] 

[Problem(s) to be Solved by the Invention] However, there were the following faults in the above- 
mentioned conventional example. 

[0014] When inserting the sheet bundle S in feed equipment for supply of a sheet etc., and it presses on 
the separation slant face 108 strongly along the sheet loading side 101 or puts in in the form of self- weight 
fall, it bends in a form as the tip side of the sheet bundle S shows to drawing 1 5 in the separation slant 
face 108 (it buckles). Thus, after the tip of the sheet bundle S bent, at the time of feeding, two or more 
sheets might begin deformation to coincidence, and a double feed or many double feeds might occur. 
[0015] Moreover, since it was influenced by the frictional force of a sheet and a sheet, by repeating repeat 
feeding actuation, a part of sheet bundle S might start deflection as shown in drawing 1515 , and, as a 
result, the double feed might occur also except the sheet in the most significant. This occurs frequently in 
near the boundary of this sheet bundle S and the supplied sheet bundle, when it is already loaded and 
another sheet bundle for supply is loaded on the sheet bundle S whose burden is decreasing by feeding. 
[0016] Even when this invention was made in view of the above trouble, and had the sheet loading side 
where a sheet bundle is held aslant, and it is strong on the occasions, such as supply of a sheet, or a sheet 
bundle is put in in the form of self-weight fall in the feed equipment of a slant-face separation method at 
them, it aims at not producing conveyance problems, such as a double feed. 
[0017] 

[Means for Solving the Problem] A feed means for this invention to contact the sheet loading side loading 
a sheet, and the maximum top face of the sheet loaded into said sheet loading side, and to feed with a 
sheet, The movable separation slant face prepared rotatable between the 1st location and the 2nd location 
where it is arranged in so that the tip of the sheet bundle loaded into said sheet loading side may run, and 
whenever [ between said sheet loading sides / tilt-angle ] differ, It is characterized by establishing the 
driving means which rotates between said 1st location and 2nd location for said movable separation slant 
face. 

[0018] Fixed time amount at the time of fixed time amount at the time of said movable separation slant 
face performing feed actuation by said feed means, as for this invention taking the 1st location, and 
performing said feed actuation, Said driving means performs rotation control so that the time amount 
except the period of operation which changes two locations may take the 2nd location. It is characterized 
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by setting up so that the include angle which said sheet loading side in said 2nd location and said movable 
slant face make may become large rather than the include angle which said sheet loading side in said 1st 
location and said movable separation slant face make. 

[0019] In said 1st location, the include angle which said sheet loading side and said movable separation 

slant face make is an acute angle, and this invention is characterized by the include angle which said sheet 

loading side and said movable slant face make being an obtuse angle in the 2nd location. 

[0020] This invention is characterized by having the cam which said driving means is prepared [ cam ] in 

said movable separation slant face possible [ contact ], and rotates a movable separation slant face by 

rotating. 

[0021] This invention is characterized by preparing the koro supported to revolve free [ rotation ] in the 
near edge distant from said sheet loading side in said movable separation slant face. 
[0022] This invention is characterized by performing actuation which does not move said movable 
separation slant face to the 2nd location, and moves said movable separation slant face to the 2nd location 
from the 1st location in the case of the 2nd feed actuation in the 1st feed actuation by said feed means. 
[0023] This invention is characterized by controlling so that the timing which said feed means starts is 
late for the timing which said movable separation slant face starts. 

[0024] It is characterized by for this invention to be in the location where said double-feed-prevention 
member projects from a movable separation means when it has the double-feed-prevention member which 
can appear frequently from said movable separation slant face, it is located in the location where said 
double-feed-prevention member does not project from a movable separation slant face when said movable 
separation slant face is located in said 1st location and said movable separation slant face is located in said 
2nd location. 

[0025] This invention is characterized by forming the slant-face stopper which regulates rotation of said 
sheet loading side, said movable separation slant face, and this movable separation slant face to a medium 
tray removable on the body of equipment. 

[0026] This invention is characterized by having established said sheet loading side in the medium tray 
removable on the body of equipment, and establishing said movable separation slant face in the body of 
equipment. 

[0027] Said sheet loading side is a field to which 10 degrees or more inclined to the horizontal plane, and 
this invention is characterized by the direction which feeds with a sheet with said feed means being the 
direction of facing down to a horizontal plane. 
[0028] 

[Embodiment of the Invention] (Gestalt of the 1-th operation) Based on drawing 1 and drawing 2 R> 2, the 
configuration of the 1st of the gestalt of operation of this invention is explained. Drawing 1 is a sectional 
view which expresses the description of this invention best, and drawjngj2 is a X-X sectional view in 
ckawingj . 

[0029] Although 1 is a sheet loading side in drawing 1 and being displayed in the form where about 60 
degrees inclined to the horizontal plane, in the gestalt of this operation, if this include angle is 10 degrees 
or more, this invention can apply it effectively. S is the loaded sheet bundle, 2 is the feed roller which 
held to one the gearing which does not illustrate, 3 is the idler gear A which gears with the gearing of the 
feed roller 2, 4 is the idler gear B which gears with idler gear A3, 5 is a driving shaft and 6 is a drive gear 
which is fixed to a driving shaft 5 and gears with idler gear B4. 7 is a feed roller arm which reaches with 
the feed roller 2, holds each idler gears 3 and 4, enabling free rotation, and is held free [ rotation ] at the 
driving shaft 5. 

[0030] 8 supports a sheet, and it is the sheet loading side 1 and the movable separation slant face which 
makes an include angle theta 1 , 9 is the rotation pivot of the movable separation slant face 8, and it is the 
contact section which is a separation control cam as a driving means which can be rotated one time to 
predetermined timing, and a part of movable separation slant face 8 where 8a contacts the separation 
control cam 10 projected according to the one-revolution controlling mechanism which 10 does not 
illustrate. 

[003 1] 1 1 is a tip guide side in the location which shunted a little the range in which the tip of Sheet S can 
be located in the rotation range of the movable separation slant face 8. 12 is a bottom guide which guides 
the inferior-surface-of-tongue side of the sheet with which it was fed, and 13 is an upper guide which 
guides the top-face side of a sheet. 14 by the rotation It is the conveyance roller which applies the 
conveyance force of advancing the sheet with which it is fed in the predetermined direction, to a sheet. 15 
It is the conveyance koro which countered the conveyance roller 14 and has been arranged and which can 
be rotated, and is the koro electrode holder which held 16 for the conveyance koro 15, enabling free 
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rotation, and was held with the upper guide 13, and 17 is a conveyance spring which energizes the koro 
electrode holder 16 and forces the conveyance koro 15 on the conveyance roller 13. 
[0032] In d rawin g 2 , 2g is the gear formed by the feed roller 2 and one, and it has geared with idler gear 
A3 this gear 2g. 

[0033] 18 is the rotation pivot of the koro electrode holder 17, and 13a and 13b are the attaching parts 
holding the rotation pivot 18, and are formed by the upper guide 13 and one. 10a is the separation cam 
shaft fixed to the separation control cam 10, and is connected with 1 roll control device which is not 
illustrated. 

[0034] Next, drawing._3 thru/or drawing_5 are drawings showing the condition when separating and 
feeding with the sheet of the movable separation slant face 8, and explains it below. 
[0035] Drawing 3 expresses the early condition which feed actuation of feed equipment started, and the 
separation control cam 10 is rotating only the predetermined include angle from the condition of drawing 
I . Thereby, the movable separation slant face 8 and the sheet loading side 1 are making the include angle 
of theta 2. SI is a sheet on the maximum top face of the sheet bundle S, and G shows the distance from 
which the tip of SI shifted from the tip of other sheets, when the feed roller 2 has stopped. In case the 
movable separation slant face 8 rotates, the top sheet SI is pressed down with the stopped feed roller 2, 
and in order that other sheets may move caudad with rotation of the movable separation slant face 8, it 
produces this gap G. 

[0036] Drawing 4 shows the condition that feed actuation progressed, from the condition of drawing 3 , 
and 1-17 are equivalent to the sign of drawing 1 in this drawing. S2 is a sheet arranged directly under the 
sheet SI on the maximum top face. At this time, the drive system which tells the feed roller 2 and this a 
drive is rotating in the illustrated direction of an arrow head. 

[0037] Drawing 5 shows the culmination of feed actuation, and in this drawing, the movable separation 
slant face 8 is making the same include angle of theta 1 as the sheet loading side 1 and dr awi ng 1 , and 
shows the condition of having returned to the original condition. 

[0038] Feed actuation of the feed equipment in the above configuration is performed by [ as being the 
following ]. 

[0039] The sheet bundle S is supplied by the user on the sheet loading side 1 . In the idle state, the 
movable separation slant face 8 is held by the separation control cam 10 in the 1st location which makes 
the include angle of theta 1 to the sheet loading side 1 . This include angle of theta 1 is an acute angle. 
[0040] If feed actuation is started, separation cam shaft 10a connected with 1 roll control device which is 
not illustrated probably will rotate, and the separation control cam 10 will also begin rotation in 
connection with this. The condition at this time is expressed to drawing 3 . Since the drive is not added, 
the feed roller 2 has stopped. Even if the movable separation slant face 8 moves according to rotation of 
the separation control cam 10, and most sheet bundles S follow and it moves downward, this stopped feed 
roller 2 is contacted and the sheet SI arranged on the maximum top face to which braking was able to be 
applied is not followed. Therefore, only the G indicated to be the sheet SI on the top face of the maximum 
and the location 8 at the tip of the other sheet bundles S, i.e., a movable separation slant face, to drawing 3 
will shift. In addition, in the bottom dead point of the separation control cam 10, it is located in the 2nd 
location which makes the movable separation slant face 8, the sheet loading side 1, and the include angle 
of theta 2, and this include angle of theta 2 is an obtuse angle. 

[0041] In response to a drive, a driving shaft 5 begins rotation according to the drive controlling 
mechanism which is not illustrated, a drive is transmitted to the drive gear 6, idler gear B4, and idler gear 
A3, a drive is transmitted to gear 2g combined with the feed roller 2, and drawing_4 shows the condition 
that the feed roller 2 rotated. As drawing 3 showed, since the tip of the top sheet SI is estranged to the 
movable separation slant face 8, migration is begun by the weak feed force and coefficient of friction of 
the sheet S2 and sheet SI under SI turns into a dynamic friction coefficient from the first stage. For this 
reason, although the sheet SI which runs by frictional force with the feed roller 2 is crooked according to 
the reaction force received from the movable separation slant face 8, the movable separation slant face 8 
is overcome and it goes on, the sheet S2 which receives weak kinetic frictional force from a sheet SI 
receives frictional force with the sheet arranged under it as damping force, is stopped by the movable 
separation slant face 8, and cannot run. 

[0042] One roll control device in which are making the include angle theta 1 as drawing 1 with the 
separation control cam 8 drawjng_5 shows the culmination of feed actuation and same at this time with the 
sheet loading side 1, and it is not illustrated holds the separation control cam 9 in this condition. Since 
theta 1 is an acute angle, it receives the weak frictional force from the sheet SI with which the sheet S2 
which had run aground on the movable separation slant face 8 a little by drawing 4 also runs, and is 
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returned to other sheet bundles S and the posture to stick. Although the feed roller 2 is rotating in drawing 
5 , it is satisfactory even if this has stopped. 

[0043] The sheet SI arranged at the most significant is ********** to the image formation means which 
it enters into the nip carried by the conveyance koro 16 energized with the rotating conveyance roller 14 
and the conveyance spring 17, and the conveyance force is received from the rotating conveyance roller 
14, and is the same configuration as usual and which is not illustrated. 

[0044] Only when paper is fed to the sheet which holds at the time of the 1st feed actuation, without 
rotating the separation control cam 10, is made to rotate only the feed roller 2, and is easy to carry out a 
double feed with the configuration of this operation gestalt thinly and it is not able to send by the 1 st 
feeding, it is possible also in realizing the feed equipment performed in the above-mentioned feed 
actuation as the 2nd feed actuation. 

[0045] The following effectiveness is acquired by the above configuration. 

(1) In a standby condition, when the movable separation slant face 8, a sheet loading side, and the angle 
that 1 makes are acute angles, even if it is strong or a sheet bundle is put in in the form of self-weight fall, 
a sheet bundle is held in the condition of having contacted in parallel with a sheet loading side, and does 
not become a situation as shown in dr awi ng 15 . Therefore, it becomes possible to stabilize a 
predetermined include angle of the angle which a sheet bundle makes to the movable separation slant face 
8 at the time of feeding, and conveyance problems, such as a double feed, do not produce it. 

(2) In order to return the include angle of the movable separation slant face 8 to an acute angle for every 
feed actuation, even if it adds and there are interfaces where coefficient of friction between sheets is 
especially low, such as a field, the sheet bundle of two or more sheets above this interface will not be in a 
condition like drawing 1 5 , but will become possible [ preventing the thing for which the sheet was added 
and which cause a continuous double feed ]. 

(3) When the timing which the feed roller 2 starts is behind the timing which the movable separation slant 
face 8 starts, a location gap of a sheet tip as shown in drawing 3 arises. It becomes possible to make 
coefficient of friction between the sheet arranged on the maximum top face and the sheet arranged under 
it shift to a dynamic friction coefficient at an early stage by this, and the effectiveness of preventing the 
double feed in thin paper is acquired. 

(4) Only when it holds at the time of the 1st feed actuation, without rotating the separation control cam 
10, paper is fed to the sheet which is made to rotate only the feed roller 2 and is easy to carry out a double 
feed thinly and it does not move by the 1st feeding, it becomes that it is possible in corresponding to the 
class of broader sheet by adopting the feed equipment which performs the above-mentioned feed 
actuation as the 2nd feed actuation. 

[0046] (Gestalt of the 2nd operation) Drawing 6 shows the gestalt of operation of the 2nd of this 
invention, and gives the same sign to the member and sheet of the 1st operation equivalent to a gestalt in 
this drawing. 

[0047] In this drawing, 19 is a movable separation slant face, and 19a is the contact section which a part 
of movable separation slant face 19 projected, and contacts the separation control cam 10. 20 - the 
rotation pivot of the movable separation slant face 19 - it is - 21 - the connoisseur of the movable 
separation slant face 8 - it is the sliding koro currently held free [ the rotation to a space side point ]. 
[0048] Feed actuation of the feed equipment of the above configuration is the same as that of the gestalt 
of the 1 st operation almost. 

[0049] although a sheet SI is conveyed in the condition of having slid with the movable separation slant 
face 19, after feed actuation and the effectiveness in the gestalt of this operation goes - the connoisseur of 
the movable separation slant face 19 — it becomes possible to make the damage to a sheet into min by 
forming the sliding koro 21 which can rotate freely to a space side point. Moreover, it becomes possible to 
lose wear at the tip of the movable separation slant face 19. 

[0050] (Gestalt of the 3rd operation) Drawing 7 expresses the gestalt of operation of the 3rd of this 
invention, and gives the same sign to the member equivalent to the gestalt of the 1st operation in this 
drawing. In this drawing, 22 is a movable separation slant face which rotates the rotation pivot 23 as a 
core, and the rotation pivot 23 is arranged so that the sheet loading side 1 side of the movable separation 
slant face 22 may rock. 

[0051] Feed actuation of the feed equipment of the above configuration is performed as follows. The 
sheet bundle S is supplied to the form where it rides on the sheet loading side 1 by the user. In the idle 
state, the movable separation slant face 22 is held by the separation control cam 10 so that the include 
angle of theta 3 may be made to the sheet loading side 1. If feed actuation is started, separation cam shaft 
10a connected with 1 roll control device which is not illustrated probably will rotate, and the separation 
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control cam 10 will also begin rotation in connection with this. Even if the movable separation slant face 
22 moves according to rotation of the separation control cam 10, and most sheet bundles S follow and it 
moves downward, this stopped feed roller 2 is contacted and the sheet SI arranged at the most significant 
to which braking was able to be applied is not followed. 

[0052] Therefore, in the case of the rigid weak sheet of thin paper etc., the top sheet SI begins buckling 
and the tip becomes the form where it ran aground on the movable separation slant face 22. In the bottom 
dead point of the separation control cam 10, about the include angle of theta 4, the movable separation 
slant face 22 and the sheet loading side 1 are nothing, and these theta 4 is an obtuse angle. 
[0053] Next, the drive controlling mechanism which is not illustrated receives a drive, a driving shaft 5 
begins rotation, a drive is transmitted to the drive gear 6, idler gear B4, and idler gear A3, a drive is 
transmitted to gear 2g combined with the feed roller 2, and the feed roller 2 rotates. Since the tip of the 
sheet SI arranged on the movable separation slant face 22 at the maximum top face has run aground, 
migration is begun by the weak feed force and coefficient of friction of the sheet S2 and sheet SI under 
SI turns into a dynamic friction coefficient from the first stage. For this reason, although the sheet SI 
which runs by frictional force with the feed roller 2 overcomes the movable separation slant face 22 and 
runs, the sheet S2 which receives weak kinetic frictional force from a sheet SI is stopped by the movable 
separation slant face 22 as damping force, and cannot run frictional force with the sheet arranged under it. 
[0054] In the culmination of feed actuation, 1 roll control device in which are making the include angle 
theta 3 as the time of standby with the same separation control cam 10 with the sheet loading side 1, and it 
is not illustrated holds the separation control cam 10 in this condition. Since theta 3 is an acute angle, it 
receives the weak frictional force from the sheet SI with which the sheet S2 which had run aground on 
the movable separation slant face 22 a little by drawing 4 also runs, and is returned to other sheet bundles 
S and the posture to stick. In the case of strong rigid sheets, such as pasteboard, the sheet bundle S does 
not carry out buckling of the sheet, but moves the sheet SI on the top face of the maximum synchronizing 
with the sheet bundle S. 

[0055] the gestalt of this operation - it is in the point referred to as that the effectiveness to kick has little 
fluctuation of the torque for rotating the separation control cam 10 of a before [ from a full load / few ** ]. 

[0056] (Gestalt of the 4th operation) DrawjngJ? and drawjng_9 , and drawjngJjO R> 0 show the gestalt of 
operation of the 4th of this invention, and give the same sign to the member equivalent to the gestalt of 
the 1st operation in this drawing. 

[0057] In this drawing, from image formation equipment etc., 31 is removable and is a medium tray (sheet 
paper cassette) holding the sheet bundle to print, and in the gestalt of this operation, as shown in ckawing 
9 , it is equipped with a medium tray 31 so that a sheet loading side may set in the direction to which 10 
degrees or more inclined to the horizontal plane. 

[0058] 32 is covering which protects the sheet loaded into the medium tray 31 from dust etc. 33 is a right 
end orientation plate which determines the location at the right end of the loaded sheet bundle. 34 is a left 
end orientation plate which determines the location at the left end of the loaded sheet bundle, 35 is a back 
end orientation plate which determines the location of the back end of the feed direction upstream of the 
loaded sheet bundle, and 36 is a separation sheet which prevents the double feed of the sheet which held 
high coefficient of friction and has been arranged in the lowest side. 

[0059] 37 is a movable separation slant face, 38 is a tray inferior-surface-of-tongue guide which guides 
the inferior surface of tongue of the sheet to which paper was fed, and 39 is a slant-face stopper which 
maintains the posture of the movable separation slant face 37 at the posture of drawingj) , when the 
medium tray 3 1 is removed from image formation equipment etc. 

[0060] 40 is a stopper spring which energizes the slant-face stopper 39, 41 is the rotation pivot of the 
movable separation slant face 37, 42 is a medium tray guide which accepts a medium tray 31 and which 
was held at image formation equipment or feed equipment, and when a medium tray 31 is attached in 
image formation equipment, 43 bumps into the slant-face stopper 39, pushes in, makes switchable the 
posture of the movable separation slant face 37 by the separation control cam 10, dashes it, and is a block. 

[0061] With the feed equipment of the above configuration, supply of a sheet bundle and feed actuation 
are performed as follows. First, a medium tray 31 is sampled from image formation equipment etc., and it 
changes into the condition of drawing^ . Covering 32 is opened, the left end orientation plate 34, the right 
end orientation plate 33, and the back end orientation plate 35 are set to the location doubled with the size 
of a sheet bundle, and the sheet bundle S is put into it. At this time, the slant-face stopper 39 by which the 
movable separation slant face 37 was energized with the stopper spring 40 is held in the state of the 
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attitude angle theta 5 shown in drawing 9 . 

[0062] Next, it equips with a medium tray 31 in accordance with the medium tray guide 42 held at image 
formation equipment etc. At this time, the slant-face stopper 39 dashes, runs against block 43, and moves 
even to the location of drawing JO . The lock of the movable separation slant face 37 is canceled by this, 
and it becomes possible to change the posture according to the phase of the separation control cam 10. 
[0063] Feed actuation of the above configuration is almost equivalent to the gestalt of the 1st operation. In 
addition, with the gestalt of this operation, although the movable separation slant face 37 is made to hold 
to a medium tray 31, the movable separation slant face 37 is made to hold to image formation equipment, 
and even if it gives the slant-face stopper 39 which showed the gestalt of this operation, and the fall 
stopper in which immobilization / fixed discharge with the same configuration is possible to a medium 
tray 31, equivalent effectiveness is acquired at a medium tray 31 side. In addition, although the gestalt of 
this operation attached and explained the slant-face stopper and the fall stopper to the configuration held 
by the force of a spring, effectiveness is equivalent even if it is the configuration which establishes the 
device which locks the above-mentioned stopper, dashes discharge of this, and is performed by the 
section etc. 

[0064] The following effectiveness is acquired by using the above configuration. 

(1) Also in the medium tray 31 of the form stood perpendicularly, even if it equips with a medium tray 31 
with some fall a little at feed equipment etc., it becomes possible to realize the feed equipment which does 
not cause problems, such as a double feed. 

(2) Moreover, by giving the movable separation slant face 37 to a feed equipment side, and forming a fall 
stopper in a medium tray 31 side, it becomes possible to operate a movable slant face with a more 
sufficient precision, and dependability improves. 

[0065] (Gestalt of the 5th operation) Draw ing 1 1 and drawing. 12 , and 13 are the 5th example of this 
invention, and give the same sign to the member equivalent to the gestalt of the 1st operation in this 
drawing. In this drawing, 41 is a double-feed-prevention member with a high sliding friction, and is being 
fixed to the tip guide side 11. High sliding resistance is realized by the shape of coefficient of friction of a 
material, and toothing on the front face of a member etc. It is the enlarged drawing with which the double- 
feed-prevention member [ in / in drawing! 3 / drawing 12 ] 41 explains that it is a convex to the movable 
separation slant face 8. 

[0066] Although feed actuation of the above configuration is performed almost like the gestalt of the 1st 
operation, in the gestalt of this operation, not only the separation of the sheet deformation along the 
movable separation slant face 8 depended possible and impossible but a sheet tip performs double feed 
prevention according to the effectiveness that the sheet which has received only the lower conveyance 
force by friction between sheets of those other than the sheet in the most significant stops the double-feed- 
prevention member 41 by the resistance in the Toru case. 

[0067] The effectiveness of the proper in the gestalt of this operation is explained. When the double-feed- 
prevention member 41 is formed in the separation slant face 1 1 of immobilization, the sheet bundle S 
included in a condition like drawing 15 will hold a posture as it is by resistance of the double- feed- 
prevention member 41 . Moreover, when the direct double-feed-prevention member 41 is formed in the 
movable separation slant face 8, the tip of the sheet which carried out buckling as well as the top may be 
held at a condition [ having carried out buckling by resistance of a double feed inhibition member, even if 
the movable separation slant face 8 returned to the posture at the time of standby ]. 
[0068] In case paper is fed with the gestalt of this operation, resistance by the double-feed-prevention 
member 41 is added at the tip of paper, a double feed is prevented, and at the time of feed actuation 
termination, since the above-mentioned double-feed-prevention member 41 is set in the location in which 
it hid from the movable separation slant face 8, the effectiveness easily said that buckling is cancelable as 
well as [ the sheet which carried out buckling ] the 1 st example is acquired. 

[0069] As mentioned above, although the gestalt of operation of this invention was explained to the detail, 
this invention is not limited to the gestalt of these operations. Moreover, the feed equipment explained 
with the gestalt of the above-mentioned operation is not only applied to the image formation equipment of 

****** method shown in drawing 14 , but is applicable to the image formation equipment of other 
methods, such as for example, an ink jet method. 
[0070] 

[Effect of the Invention] As explained above, according to this invention, a movable separation slant face 
by holding in the 1st location where an include angle with a sheet loading side is smaller than the 2nd 
location at the time of separating a sheet in the cases, such as supply of a sheet Even when the case where 
a sheet bundle is strongly put in in the form of self- weight fall, and a sheet bundle are added, the feed 
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equipment using the slant-face separation which does not make the tip of a sheet bundle deform and does 
not produce conveyance problems, such as a double feed of a sheet, can be offered. 
[0071] Moreover, it becomes possible to mitigate the resistance which joins the sheet which is conveyed 
and goes to the near edge distant from said sheet loading side in a movable separation slant face by what 
prepared the koro supported to revolve free [ rotation ] while sliding on the tip when a movable separation 
slant face is located in the 2nd location. 

[0072] Moreover, if it is made performing the actuation which does not move a movable separation slant 
face to the 2nd location in the 1st feed actuation by the feed means, and moves a movable separation slant 
face to the 2nd location from the 1 st location in the case of the 2nd feed actuation, when pouring many the 
small sheet kinds of the feed force required to escape from a movable separation slant face, it becomes 
that it is possible in carrying out a setup which does not cause a double feed more. 
[0073] Moreover, if the timing which a feed means starts controls late for the timing which a movable 
separation slant face starts, temporary separation of the sheet on the maximum top face will be carried out 
before starting of a feed means by the force smaller than the sheet bundle in the bottom of it, and it will 
become possible to press down double feed generating. 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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pT»^«^®8lC^tU"C^— h*<O/i-rA»40f3£O^« 

ftV\ 

(2) MKAttr^lC. ^B#«#fl5 8«>a«*:iMlfc 

0 loHSftoi/- MfcPB 1 5 coJ: 5 ft#1£i-ft 
ft*. 

(3) ^o-7 2©git5^^^^, fsmftm 

H3fc3^*5ftV— H5fe«Ott«-f*^CS. -<Z) 

(4) l®B<D&mMft(Dt%\±. ^Hii^lOSr 

<aa&u j ^-t*v^— h**&«ftb, iiag<o*&«-c»pd*ft 

- h ©BB^jC-T * - 1 BjflB ft 60 
[0 04 6] (£2 0>%lk0>&lEO H 6 t4^:^^co£ 2 
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• » • 



t),i9a n^mftimm 1 9 ufc^^B 
-cfeo. 1 ot^gtrzo 2onTm#m 

$4E 1 9 <DiHiib^w-efe 0, 21 pr»^fS!i^ffi 8 

So 

[00 48] £JL±^>«l^©*&3ffi^e<?5|!&3!ftIbf^^ 1 ^ 

Hi^flt impure* a. 
[0049] *nM<ommz*sftZtoak\±s *&tt»f£ffc 

\B\W}£&temm=>v 2 l &3mac£t;iJ;>K K 

a« 

[0 0 5 0] mS<onte<Ol&m H7tt»W©*3 

ics^t. 2 2i*@®)^:W2 3Z<p>b>t vxmm*? a^r 
m^mmm-eio *> , ^W}#mmm 2 2«ov- hams 1 

[0 0 5 1] ^i^mcD^^g^^lb^ri^^J: 
5\cLX?ft>iiZ> 0 is— bjfcsr**— 1P— lc«fc»j V— b 

Kfc&®22te. i/-hsr«ffiiic*fLe 3<Dftm&tri- 

f^£r§lte-t--5£, *i*H**bfcV*l @te$0&ttM?llz:&& 
^ttfc^^ 1 0 a tflalftU lHi:#v^Bli 
i3 A 1 0 t>@tb«r^«>«. "Tib#Jll£ra 2 2 iS^fiftUfti 

[0 0 5 2] bfcdSoT, ^Slft^cOHiJ^^V>V- b^) 

i§£\ m±.#L<n^— bs m4*®£r#r#K ^co5te$gte*T 
il5)SI^I2 2lc^9±tfW&Kft5o ^UM^Al 
0OT5E^Cl-^v>-r, -5jSb^^®2 2 kis— bftWM 

[oo5 3] m^. m^^mmmmwm\cxr>mm 

-72 tmwi-rZo *iW}&wm& 2 2 ic^±aai^E©^ 
thft-y—bs i(o^tmtm [ o±ifx^^it^. m*&T& 
Jjx&m&i&ib. s 1 (DT^hZis- b s 2 tv- hs 

i&Sfto-^ 2 £ <a®E&^-Cxi*f-r 6 h S 1 fin! 
Sb^«ll4ffi2 2$r^f9j^xTjitf-r^^, ^-hSl^ 



ftfcv- h £<Di£&*&ftJib;^ tt^if4ffi 2 2 

<t o r ih * h ti m ft f 5 c £ i« -e £ ft v \ 
[0054] i&wmft<nmbwmx\ttmmw% * 1 0 

AlO^t^c e 3 

^TSb5>P^cS 2 2 ICS* 9 ±rf TV^fci/— h s 2 t>i£?rr 
5V-hs l*^coi§v^^$rS:ttx fi&tf>v—h3iS 

fc**-r«»»ics$n*o bMsi>wmtzznm 
<Dm^>-b<Dm&. b^m^s &±m<of— 
bs im/—b$cstmmLx&m'tz>o 
[0 0 5 5] *»s<D^«*5«t6ab*tt, mnt>*b'j>m 

[0056] (^4^hjso^) [gis&uqgg. 1211 
on. *&w<Dm4<nmM<Dj&m&^i>x3s') , pishc 

[0 0 5 7 ] pJBlCfcVv-c, 3 1 tt. iiife^ssia^** 

lt 1 o° £i±m^izjjfai^>- bmmm&*$i>*tiz> x 

[0 0 5 8] 3 2fl»«h^3 1l:«t*ilfcV-^ 

^dgcO(&g^^^^)^iSSl|ltS-efc ^ 36 
[0 0 5 9] 3 7 »i^T«l^rft»Bntf*) 9 . 3 8tt«fR$ 

[0 0 6 0] 4 Oti^ffi^ hs^<— 3 9$r^i-6^ h 
y^w<4t-C*>9 % 4 l«^lb^«l^®3 7<750Sb^tt 
■Cfe 9 , 4 2 h^3l ^r^^Atb^, 

4 3 h^31 ^Sf^jA^jftlcQl *) tttt 

ttlC. hy/^3 9<t^^^ytoTjf U5i^, 

pJi6^«l«4ffi3 7coS5^*, o\z±*)W 

[0 0 6 1] JeX±^«^^^@-C«, >- bM<Dffi 

W3 1«rMflWJ«Km^&tt«1St9. H8 coalite 
i~6o */<-3 2*iltt, is— bM<0-9--< XiZ.&t>"£ 
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Rig*® 3 7 12* h y 4 0 fbfeffiE* ^ 

[00 6 21 ^tciiitt»^ifiiS«^»»$nfcl&« h 

mi 0<DteBic£-e#tb1-5«, ntU-iO 
0 cD<fcftMjfc bT*:<D£3&£r£;L£ r t tf^m t ft 

[00 6 3] M±<nm&<oUimbftK, m i <DMfi<&ra 
mtm*m&x$>z> 0 ft&. *«te©»tt-ctt. 

3 l K-5jtb#atgra 3 7 £<JiM$<*-£T^£j&s> "«TSb 
*MBttB3 7 «rli|ft^SSIKlcm«$«, h ^ 3 
licit ^I«ffii:/Tt^®^ 9 t 

ihW3iic^tr^ i^<o&mas#e>ft5o ft 

[0 0 6 4] &±.<Dm&Zm^Z>Z. * 121*0, &tf>£&m 

(2) »»«««JCpTlb^»»K3 7Sr»fc*, 

[0 0 6 5] (iSWlI^i) 011^1.2, 
1 3t±*:*WO»5©^!jS«-e*)9, PIHic*JV>-ClBl 

M£«9^!3i£*vCV^o il3lt 121 2K:*3tt£Sj£ 
B*itSB#4 itfi%Wi&tmmaiztt\*X&X*>&Zb* 

[0 0 6 6] J:CD*j£<D*£&S&m*S& 1 <E>»fcOJfct£ 

^iicii, £ Qte\i*mmtjl>t>>&ttx\,*ft\i^>— 
[0 0 6 7] *^tt^M»c*$»t-5H*o«i*Jco^r 



swh-s. ©£<a#8i£« 1 1 tca^wjhtt«-4 i 
i£B5jt&#4 i ±tpi:<^iuv-h 

tW^^^Mot 4> b?t & £ <o^tfilc«» £ ft 
[0 0 6 8] *«fc©J^»"Ctt. f&«ft«:fif 5Bttfi5ail» 

jk3W4 i \z±zmmmftm\zMt><>xmm*:&± 

F&fcW8«i; l9©tL^®iC*3*^TV^5fc*, ^@bfc 
[0 0 6 9] £i±, ^l^MMSfPlffli^Wt 

tt^^-C^<, «ttf>f^^xy h^^OfifeCO^ 

^(DBS^^Blcia^-r 5 r £ #-0# So 

[0 0 7 0] 

£ B5tf>^ 2 CD&B X *) i> V— h £ A & £ v * 

b< tt^ifTor^AHt)^^'>- h**r«€f 

/^<. ^- h(Dm&&<Dmmmmz£.czitz>z. t<Dft 
\,*mm&m&m^ittem&m&&&-r s - £ s* 

[0 0 7 1] W»5>«l^®^*3tt6^ffi^- 

^n^ sig^:$:e«i-2> r t t^m t ft z> 0 
[0072] %sm^&\z£z>mB<D%tmhftx 

&mft<Dma*'*imftimMzm i oifcia^bts 2 am 

[0073] *iz, 1&0&WL<Dl3Mrt**<< ^ 

hs&xy. £V'btsftt)x&it&¥&<Dmbmz{RftM 

[0 2] El 1 \^ b^: X - X^^i- X *) ^fcW^f® 
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[0 4 ] ft 1 (0^1tl?9^*&3K^ff0^3jaWi^^«8<0^ffil 

[ia 5 ] ft i <o*ife«i^»«K««>ii&K«if^3i*JW^*t« 

1(218] ^40»tfc^ihW« 

[0 9 ] ft 4 <o||ffi0«o|&!ft3£« i: h W <OK*fiU 

[si i] $&s<Dnmw<o#i&mu<o&^te*?<»3&t 
®0 

[012] ^50HJSW©*&«55«<^l&«ft»^ffit?^ 



[0 13] ^SO^lfe^CDm^lh^W^Sa®^^!^ 

i^-t-£ta:*:0 

[014] fife*«t/i«lii«^ldt5Sia<o^Wrffiia 
[015] t£5fcWc:*5tf 2k m£#3&£r*B< 

i ^-b Steffi 

7 

8, 19, 22, 37 -zsmftmrnm 
io immm** 

1 1 ft«:*f>f K 

2 1 fg»J3 0 

3 1 ^ihM 

3 9 mffi* h y^- 

4 i mi§6*ifc$w 



[0U 



[02] 



[04] 



[ES5] 
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MtiJBl ¥*1 1^9^ 1 00 (19"' 9 ' 1 
0) 

13MR»JE 1 1 

i ] ^ znm-tz harass x 
atrial- h««BB^a»*ttfcv- h«>*jyBic»au 

ft^t fci-a *&Sft3£@o 

[f&#js 2 ] «»#»mb ftiWMS«K i * 
-ra ffi -cfe * - * fc i- 6»*« 2 icia^o 

in*& 6 1 * 6 1 IS B (OMtBMftV 

f& 2 oft: ti^f) * * a ®jf£ -Ht 5 r. * sr^m t -r 6 IS 



[SS*JS l 0 ] MB*— b«*B*«W*fc«W 

tatter sr«*i: -r zm&m 1 tcta^^^So 

[^jE^fe^i^] 0 00 4 
HHjEMEs] 

[0 0 0 41 014, HI 5"Ci^— h^^^ffi 

^Sr-Wi^Ufc^o-^-cfcSo 10 3U»&«b 
-7 1 0 2(OW^^5r^f K7^A"Cfc^ 1 
0 4nT4 K7^+A 10 3 fc***^5T-f K7^tB 
-CfcO, 1 0 5l^lJ#^fc , 3. 10 6BSiil0 5 

*>a 0 io7it ^-7io2Hr^K7^ri 
03. i0 4«:l3iba*lc«l*U osidlilib 

I^IE^JSa*] 0 0 18 

[0018] «rfa-5r»5>««Ba* s wiaj&K* 
£9 i>m&%2<DtiLW\c&tfz>wiftis"~ h&umttm 
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WiE»«t*e45] 00 19 
[*§jE*I^1 

[0019] *f§ws> i«E*i©tt«fc»^ *® 

[3M&N&IE5] 

[*|jE*1-&iS@£] 0 0 24 
[«£*&:£ 6] 

00 39 

[*&jErt^l 

[00 3 9] V- MfcS 14*— 0 hStfftffi 
[«W3E7] 

WE»*iIi45] 00 4 0 
[}§IEf*i£?] 

[0 0 4 0] ttttMHrlMTftfc. *-fH*U*^i 
IaI^J»«*»c5gfe$ttfc^fft*Att l 0 a #l§IftU 

— t»s i h^so3tis<o^ia, -r#*?*> 

■siib^l^ffi 8 t ttlS 3 I-** LfcG *:i*-f ft£ w £ i: ft 

tmm 8 tttv- hmi iH2 <Dftm*te-rm i <*> 



w&je*hmmb*] wmw 

mjEM*9(i«] 0 04 2 
£3E 

[#|jEF*33&] 

[0 04 2] B9 5 ttite&tbff^fcteStl&fc^ UT*3 9 > 

H4-C* 5 pprtb»«*lii8fc:*iJJbtf'C^ 
fc$/— h s 2 hMft-tZ^— hsi 

[3M£*§IE9] 
[ffi!E*tfe#»&] W»«f 
MtjE*tffc3®i£] 0 0 5 1 
[*tIE**fc] £H 
[MjE^^] 

[0 0 5 1] £JL±0«*<0|&«t6«^JI&tt»^tt*^«t 

^7^1 OoEib^v^iftU, v-h*soiii:A/^ds 
[¥WHjE i o 1 

HijESMMB*! 00 7 0 
[0 0 7 0] 

5M0>1B i <z>#e«fc 9 t> >- Mittffi 

v «9»M * ffl v tfcttttlM ft * - ^ * s -C # 6 . 

i^tmiE 1 1 1 

[*tE*hfe«B*l 0 0 7 2 
MjEM&] 
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[0072] utt&mmcxzmBtoi&ft&ft^ 

[3**jE 1 2 ] 
mXttftMt*] si® 

l^jE^^e^l EI 7 
IH7] 




F * — 3F343 FB01 FC01 GA02 GB01 GC01 

GD01 HB01 HC23 HE09 JA01 
JD13 LA04 LA15 LB08 LD26 
LD28 MB04 MB13 MC08 



